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INTRODUCTION 

A cooperative study of the hydrology of two watersheds, Rabbit 
Creek and Little Rabbit Creek, adjoining the Reynolds Creek Experi- 
mental Watershed, was initiated in 1968. A complete description of 
the watersheds and instrumentation was included in the 1968-69 water 
year report. Operation of all facilities and instrumentation continued 
through the 1969-70 water year and the measurements of precipitation, 
es al moisture, and sediment are the basis of this report. 

Since only about five percent of the precipitation is realized as 


runoff at the Rabbit Creek watershed outflow station, emphasis has been 


LS 


¥ placed on analysis of precipitation and soil moisture data. As indicated, 
the watershed soils have sufficient capacity to store about 95 percent of 
the precipitation which is subsequently lost to evapotranspiration. The 


year 1969-70 was typical in this respect. 


sed Ted 


WATERSHED AND CLIMATIC CONDITIONS 

Precipitation, snow accumulation, and soil moisture storage were 
about normal during the 1969-70 water year; therefore, grazing condi- 
tions were generally favorable. Warm temperatures and nearly two weeks 
of intermittent rain in January 1970 melted much of the snow, but 
runoff rates were low, indicating that ample soil-moisture holding- 
capacity was available in the soil profile. Similarly, the cooler 
temperatures of April and early May caused the snowdrifts to melt slowly 
and streamflow peaks were again low. In general, grazing conditions 


and appearance of vegetation were slightly better than normal. 


*) PRECIPITATION 
Precipitation data were obtained from the five sites during the 
1969-70 water year. Locations of the gages are shown in Figure l. 


Water year totals for both unshielded gage catch and computed actual 


catch, along with gage elevation, are tabulated in Table l. 

Daily totals for the unshielded gages are listed in Tables 2-6 
and computed totals are listed in Tables 7-10,2/ 

As noted in Table 1, the ratio of unshielded catch to computed 
(actual) preeipitation ranges from 77 percent at lower sites to 70 
percent at higher sites where the windspeed is greater. The increase 
in precipitation per thousand feet on the basis of the unshielded gage 


catch is about three inches, but on the basis of computer values this 


increase is about five inches. 


1/ Data from gages 035600 and 035700 were not sufficiently reliable to 
obtain computed values. 
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TABLE 1.--Total precipitation for 1969-70 water year. 


Gage 1 ' Elevation Observed2/ Computed3/ Rat iot/ 
Number - Ft. Int In. v5 
015687 (4615) 12729 (16. 06) 77 
015787 
022687 (4920) LD (20532) 7, 
022787 
028618 (5690) 14.96 (21. 69) 70 
028718 
033658 (5875) Longe (22.70) 70 
033758 
035600 (5790) 1 OF ¢ ? 
035700 


1/ ‘Two gages are located at each site. The first three digits in gage 
number indicate the section number in which the gages are located 
(Figure 1). Gage without a shield is designated by a number 6 in 
the fourth digit; gage with a shield is designated by a number 7. 


2/  Unshielded precipitation gage catch with orifice at 10 feet. 


3/ Data from the unshielded and shielded gages are used to compute an 
actual precipitation amount by removing the effect of wind on catch. 


4/ Ratio of unshielded to computed catch. 
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SOLL MOISTURE 
Soil moisture data were obtained from a number of the soil 
moisture sites located in the vicinity of the precipitation gages. 
Selected soil moisture profiles for sites in sections 15 and 33, 
Figure 1, are included in Table 11. These data are also used in 
the section on Water Balance Computation. Drill logs for all soil 


moisture sites are presented in Table 12. 
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Table ll. 


aS 15194 33234 
(0-6') (0-5') 
(Inches ) (Inches) 
9-29-69 ie 8.8 
10-30-69 7g 9.7 
12-02-69 21.4 9.5 
2-12-70 26.9 18.1 
B217-70 26.7 i773 
3-26-70 25.8 16.7 
4-09-70 24.9 15.4 
5-09-70 25.5 ie 
6-18-70 25.2 15.3 
7202270 2.4 14.4 
7-22-70 23.4 12.9 
: 7-30-70 22.4 12.4 
8-14-70 at 11.0 
8-27-70 21.6 10.5 
9-10-70 21.7 10.8 
9-24-70 213 10.7 
a1 Gore 


Tube Number and Depth 


SOIL MOISTURE DATA FROM SELECTED PROFILES 
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lable 12: Driil Logs for Soil Moisture Sites 


=) Hole No. Date Depth Description 
Drilled 
15194 9-25-69 O-L* Soil-Dark gray, loamy, no rocks 
L'-4t Dark hard damp clay 
4Ata4,5% Dark clay with some granite gravel 
455%'=5.0! Light brown clay 
5t m6! Light brown clay with few rocks 
6t=7! Light brown clay, damp 
Ti Bt Light clay, streaks of dark clay 


with some rocks 
Bottom of hole 8 ft., with top of 
pipe 8 inches above ground, 


15294 9-25-69 OUuise 7 Ut Dark gray silty soil, few rocks 
Tall isae 2 tat 8 Dark clay soil 
PA Se pale PSR Grades to silica sand and dk. clay 
Ba5ta4.5! Fine-grained silty loam, less clay 
405'-5.75' Grading into harder decomposed 
granite 
eo Bottom of hole=hard granite. Top 
of tube 8" above ground. 
15394 9-25-69 Olt 7it Red rocky soil 
Teast Lor Contact dry clay loam 
") 411046 ,9! Altered, vesicular basalt, alterna-~ 
ting w/rock and clay 
Of tLe Bottom of hole hard basalt bedrock. 
Pipe 8'' above ground, 6'8'' in ground, 
eyed EER A 681269 O=LO" Rocky drk. gray dry soil 
LON=H1 4 Little darker, less rock. Soil some 
wetter. 
L'4te7 iyo Big rocks with some clay 
LELOM m2 16" Soft broken, dry rhyolite with some th 
soul material < | | 
216M HZt Light grey, spongy rhyolite | 
Btadt Soft, cindery material of glass, l 
rhyolite and granitic sands. ti 
40a 5" Same, very unconsolidated, very loose 


zone of tuff and rhyolite glass, 


and other unconsolidated fragments, 
Aish Bottom of hole. Pipe 7" above ground. 
22277 6-12 —69 O=-6" Very rocky soil, some clay, damp. | 
6ONelL2" Less rock, more clay, wet. 
Lt-1i3 Wetter, few smaller gravels and clay, 
LtavaiT'4t Larger rock, 
Lt4u—119" Rocks and clay with some soil material, 
L119" .3% Broken rhyolite = soft and rotten, 
E) Oh ao Otte Solid, hard rhyolite. Bottom of hole. 
att Hits 
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Table 12 (Continued) 


Hole No ry 


22377 


28108 


28208 


28308 


28608 


Date 
Driiled 


6-12-69 


6-13-69 


6-13-69 


6=-13=69 


9-23-69 


Depth 


O=-LO'! 


1o" ow? t 
2t—2i1 


24142-3/41 


223/41 a5S? 
5Sta7h 


TE HB? 
Jeo 


O#-LO" 
TOMES! 
Tran. 

Dt ab? 

51 

Owl! 
ar Reet 
2te6Gto 


O-gi 
Stalst 


15'-1-3/41 


1-3/4 =2! 
Qtegit 


ghra3gh 
321.616" 


O-6" 

6'tealLor 
LOtmj2" 
12"—13" 
13-55% 


5et-651 


65'H35! 


- 18 - Sane 


Description 


Heavy organic material, few rocks 
and sand quite dry. 

More loamy, less rocks, dry. 

Damp with some clay. 

Drier and sandy 

Dry and wetter soil, 
ial. 

Rocks, rhyolitic, very rotten and 
broken fragments. 

Layer of micaceous bance Wet clay 
and sand interbedded with some 


some rocky mater- 


gravels. 
Rhyolite bedrock at 9', Bottom of 
hole 9.3'. Pipe 7'' above ground, 


Rocky soil, slightly damp. 

Rocky loam, some clay. 

Rotten basaltic rock (latite) and 
red and white tuffaceous ash and | 
TeEQCuCLAY « 

Mostly tuffaceous ash with alterae 
tions to clay; yellow grey. 

Bottom of hole. Pipe 7" out of hole. 


Rocky (small) loamy soil = dry with 
some clay fragments at 1*, 

Clay with some sandy fragments = 
grades into bedded tuff. 
Bedded tuff. Bottom of hole. 

above ground 4", 


Pipe 


Slightly damp, slightly rocky soil, 

Clay = nearly dry. | 

Dry tuff, grades into wet tuffaceous 
clay; yel.-gray. | 

Wet tuff clay, grades back into dry 1 
(bh eae 1 

Drv tut fi 

Wet tuffaceous clay #- redish brown. 

Grades into yelegray drier tuff. 

Bottom of hole 6'6", Pipe 5" above 
ground. 


Rocky soil = very dry. 

Sandy loam = some clay loam, 

Red loam. 

Little coarse sand and some clay at 
12" » dark red, 

Dark red to ee clay, dry, grades 
to tan at 1$ 

Clay, grades eo altered ash and/or 
basaltic fragments. Reddish gray. 

Grades into white volcanic ashe 
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Table 12 (Continued) 


Hole No. 


28608 


Continued 


28708 


33134 


33234, 


33334 


3oLLO 


Date 
Drilled 


9-24=69 


6-11-69 


6—11-69 


6-11-69 


6=L1l=-69 


Depth 


O-1.5! 
1,5%—83,0!? 


SSO’ 
3.5t-7 0! 


0-6" 


map 
os coh 
jaragir 


Description 


Hole 83! deep; 8'11"" of pipe in 
ground = 5" above grounds 


ROCK eSOLL sa vVerV._ULy . 


Clay, damp to dry, dark yellow-brown; 


grading to drier. 

Very dry loam ~ lt. gray. 

Grades into dark reddish brown loam 
with some dry clay; appears to be 
from altered ash. 

Bottom of hole 7* deep; pipe 8" out 
of ground. 


Damp, dark gray=black soil. 

Clay with soil 

Dry, light grey fine loam, 

Harderecuttings look like mixture 
of ash, basalt fragments = no 
soil material, dry. 

Darker fragments, rock, no soil, 

Bottom of hole. Pipe nearly flush 
with ground. 


Gravelly, grey-brovm, loose, nearly 
ary soil’, 


Some clay, brown, gravelly loamy soil. 


Getting dry at 2' - darker brown, 
finer soil, fewer rocks 

Grey-brown fine sand soil, no clay, 
grades into fine, powdery, spongy, 
Light grey rhyolite. 

More solid rhyolite bedrock. 

Bottom of hole. Pipe 7'' above hole. 


Black soil, heavy organic material. 
Becomes sandy loam. 

Clay 

Bottom of hole. 


Damp soil with few gravel-size rocks. 


Dry, ecockssOnul’ = /mostlyarock. 

Soft, dry, powdery material with 15% 
coarse sand=size grainSe 

Same, but harder. 

Soft spongy rhyolite bedrock, very 
sotte 

Bottom of hole at 9*, 
surfaces 


Pipe 8't above 
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Table 12 (Continued) 


Hole No. Date Depth Description. 
Drilled 
352.10 6-11-69 O-8" Damp soil. 
RS 21 Fine loamy soil, few rocks = gravel 
size to sand sizee 
2tm6t Same with clay layers coming in. 


Clay moist, alternating bands of 
clay in soil material. 


6taGst Very wet sandy clay; water stands 
after a few minutes. 
65'—85! Very wet sandy clay. 
S5t'=95! Very wet clay, very little sand. 
ghta1iit Bedrock = basaltic. 


Bottom of hole at 113. Pipe 7" 
above ground surface. Hole open 
to 9t, Pipe bent on installation. 


BoSLO 6-11-69 O-1O" Damp top soil. 
LOLS? Dry, powdery soil with few sands. 
15t 3% Very dry, grey, fine loam. 
Bta5t Very light grey to white spongy 
rhyolite 
5% Bottom of hole. Pipe 7" above ground, 
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RUNOFF 
Runoff data for the Rabbit Creek and Little Rabbit Creek Water- 
sheds are summarized in Table 13. Daily discharges are tabulated in 


Tables ~14¢and° 15; 


Table 13. Summary of Runoff Data for Rabbit Creek and Little Rabbit 
Creek Watersheds, 1969-70 Water Year. 


BERS Area Water Yield Peak Discharge | Minimum Flow 
Acres 
2360 


Name= c.f.s. 


Little Rabbit 


Creek 350 o HO) ~ Sys! 1-27-70 0 


Rabbit Creek 


i1/ Watersheds are located in Figure l. 


Streamflow in the Rabbit Creek Watersheds originates as visible 
springs and seeps along the stream channels, except during storm 
runoff. These springs increase in flow as a result of rainfall and 
snowmelt, but most springs dry up during late summer. Flow in the 
Rabbit Creek channel has never completely dried up, according to local 


ranchers. 
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SOIL AND WATER CONSERVATION RESEARCH BRANCH 


TABLE 14. 


WATERSHED AND HYDROLOGIC STUDIES 
RABBIT CREEK WATERSHED AREA: 2360 ACRES 
DAILY DISCHARGE IN C.F.S. FOR 1969-70 WATER YEAR 
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SOIL AND WATER CONSERVATION RESEARCH BRANCH 


TABLE 15 
WATERSHED AND HYDROLOGIC STUDIES 
LITTLE RABBIT CREEK WATERSHED AREA: 350 ACRES 
DATLY DISCHARGE IN C.F.S, FOR 1969-70 WATER YEAR 
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SEDIMENTATION 

Automatic pumping sediment samplers were maintained at both the 
Rabbit Creek and Little Rabbit Creek runoff stations throughout the 
water year. During the storm of January 27, 1970, runoff rates were 
too low to actuate the sampler turn-on devices and no samples were 
obtained. Also, snowmelt runoff rates during April, May, and June 
were extremely low and the water visibly clear. No facilities have 
been constructed to measure bedload. Total sediment yield was 


obviously very low and consistent with runoff during the year. 
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WATER BALANCE COMPUTATIONS 

Precipitation, as calculated from shielded and unshielded gage 
catches, on the Rabbit Creek Watershed during the 1969-70 water year 
varied from 16.06 inches at an elevation of 4615 feet to 22.70 inches 
at 5875 feet, which was about the same as 1968-69. Generally, water 
year precipitation was about ten percent greater than normal at sur- 
rounding weather station and snow courses. 

A water balance computing procedure was used to show the disposi- 
tion of precipitation at two representative soil moisture and precinitas 
tion sites. Tables 16 and 17 list (1) soil moisture measurement dates 
in Column 1, (2) measured soil moisture in the profile in column 2, 

(3) computed precipitation which occurred during the interval between 
soil moisture measurements in column 3, (4) runoff amounts at the 
outflow station of the 2360-acre watershed in colum 4, (5) computed 
loss of moisture during each interval by evaporation, transpiration, 

and deep percolation in column 5, and (6) moisture conditions at the 
soil surface when measurements were made in column 6, Moisture losses 
during each meniod were computed by the simple water balance equation: 

? ptM-R=L 

where P is precipitation, SM is soil moisture increase or decrease, R is 
runoff, and L is moisture loss by evaporation, transpiration or percola- 


tion below the moisture measurement depth. 
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TABLE 16. WATER BALANCE COMPUTATIONS FOR SITE 15194 - RABBIT CREEK 
WATERSHED, 1969-70 WATER YEAR 


Computed Measured Computed 
Soil Measured Precip. Runoff Moisture Remarks of 
Moisture Soil Water During During Loss During Surface 
Measurement 0-6 Ft. Period Period the Period Conditions 
Dates (Inches) (Inches ) (Inches) (Inches ) 
\ \ j7 < j 
9-29-69 Zee OT Dry 
i ers =.05 ne 
10-30-69 eel Nes We Moist 
24 -. 10 ~ 24 
12-2-69 21.42 Dry 
5.64 =i ike} 0 
2-12-70 26.88 Wet 
1.47 -,10 ie gee) 
3-12-70 20,07, 2" Snow 
1203 = 05 1.85 
3-26-70 25480 Snow-partial 
. 09 -.04 . 94 cover 
4-9-70 24.91 Dry 
PAM ope) = 18 ede 
a= 9-10 25.46 Moist 
Lo =-.07 1.42 
6-18-70 25% L0 Moist 
OZ = O03 f ppe re 
7-2-70 24.42 Dry 
247 -.04 1.50 
7-22-70 AL pe, Dry 
. 04 =, 01 te Oe 
7-30-70 223) Dry 
. 09 =202 Hey 
8-14-70 72602 Dry 
0 =< O02 48 
S=2/-70 Zo Dry 
<i. -,02 woo 
9-10-70 21610 Dry 
+36 -.02 74 
9-24-70 PN S18) Dry 
TOTALS 16.06 Sie} 14.90 
1969-70 WATER BALANCE: 
16.06 inches 
21,07 =0 21,30 5) =.25 inches 


SENS: 
PtSM - R= 16.06 - ..23 - .93 = 14.90 inches 
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TABLE 17 


Date 
wees 09 
10-30-69 
12-2-69 
2-12-70 
3-12-70 
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4-9-70 
5-9-70 
Gato~ 7 0 
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7-22-70 
7-30-70 
8-14-70 
6=27 70 
9-10-70 


9-24-70 


TOTALS 


WATER BALANCE COMPUTATIONS FOR SITE 33234 - RABBIT CREEK 


WATERSHED, 1969-70 WATER YEAR 


Measured Computed 
Soil Precip. 
Water During 
O=55-F Gs Period 
Inches Inches 
8.80 
Pash Ok 
Sheth, 
Bao 
aU 
8.76 
18.08 
1370 
Wiha eas 
.96 
16.65 
506 
15.40 
PASTS: 
Tie LO 
Vetese! 
5225 
Os 
14.43 
65 
12°90 
US 
12.40 
SOs 
11.00 
O ‘ 
10.50 
moO 
10.80 
apy? 
10.70 
22.70 


1969-70 WATER BALANCE: 
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22.70 inches 
8.80 - 10.70 = -1.90 inches 
-.93 inches 


Measured Computed 
Runoff Moisture 
During Loss during 
Period Period 
Inches Inches 
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-.04 77 
UG Tak 
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= 02 20S 
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Water balance computations for the 1969-70 water year at site 
33234, Table 17, at the 5875-foot elevation showed only 0.93 inch of 
runoff (average from weir measurements) and 22.70 inches of precipita- 
tion. Therefore, only about four percent of the precipitation was 
accounted for in runoff and 96 percent was consumed where it fell. 

Since precipitation measurements include considerable snowfall, there 
was Opportunity for snow blowing off or onto the soil moisture measuring 
sites, but the data show good agreement between soil moisture changes 
and precipitation except during February and March. Overall, the high 
moisture losses are consistent with better vegetation cover at higher 
elevations. 

Reliability of water balance data should be improved in future 
years as soil moisture sites stabilize, additional snow measurements are 


made, and data are more thoroughly analyzed. 
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SUMMARY 

Precipitation on the Rabbit Creek Watersheds during the 1969-70 
water year was about 10 percent above normal, based on data from the 
Reynolds Creek Watershed. About one-third of the yearly precipitation 
occurred during December and January. Much of the January precipitation 
came in the form of rain, which melted the shallow snow accumulation and 
caused high soil moisture levels. Runoff rates and volumes, however, 
were very low, with only 0,93 inch runoff from the Rabbit Creek Water- 
shed and 0.70 inch from the Little Rabbit Creek Watershed. Similarly, 
sediment yields were very low and streams flowed visibly clear. Snow- 
melt from deep drifts around the perimeter of the watershed contributed 
to runoff. Therefore, at least 95 percent of the precipitation was 
Bee calor transpired where it fell. Generally, soil moisture 
conditions were favorable for early spring and summer grazing, but the 


late summer was very dry as usual. 
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